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PERITONEAL DIALYSIS SOLUTION 
WARMER 

RELATED APPLICATION 

This patent application claims priority from provisional 
patent application Serial No. 60/052,867 ?led Jul. 17, 1997 
entitled “Peritoneal Dialysis Solution Warmer.” 

FIELD OF THE INVENTION 

The subject invention relates generally to a Warmer for 
?uid ?lled containers and more speci?cally to a Warmer for 
solution bags used in peritoneal dialysis. 

BACKGROUND OF THE INVENTION 

In a healthy person, the kidneys remove impurities from 
the blood and eliminate them in the urine. If the kidneys are 
damaged or cease to function ef?ciently, impurities can build 
up leading eventually to death. Dialysis is a medical process 
used to remove impurities from the body that Would other 
Wise be removed by the kidneys. Hemo dialysis is a process 
Wherein a patient’s blood is pumped through a special 
?ltration machine to remove impurities and then pumped 
back into the body. Because the required equipment is bulky 
and very expensive, hemo dialysis is usually performed in a 
dialysis clinic. The patient must visit the clinic for several 
hours every feW days as long as the kidney condition is 
present. Eventually, many patients receive a kidney trans 
plant preventing any further need for dialysis. HoWever, 
there are often long Waits for transplantable kidneys and 
consequently the patients must continue dialysis treatments 
for several years. 

As an alternative to hemo dialysis, peritoneal dialysis Was 
developed. The peritoneum is a abdominal membrane 
located beloW the diaphragm and separating the stomach, 
lungs, and heart from the intestines. BeloW the peritoneum 
is the peritoneal cavity. In peritoneal dialysis, saline solution 
is placed in the peritoneal cavity. Because the solution has 
a higher salinity than other body ?uids, ?uid is draWn across 
the peritoneum to dilute the solution. Impurities are also 
draWn across the peritoneum into the solution. After a period 
of time, the saline solution is drained from the peritoneal 
cavity taking the impurities With it. The solution can then be 
replaced With fresh saline starting the process over. 

Peritoneal dialysis has multiple advantages over hemo 
dialysis. Many doctors and health organiZations feel that it 
is healthier, the necessary equipment is much less expensive, 
and most patients can perform the process in the privacy of 
their oWn home. For peritoneal dialysis, the patient has a 
catheter surgically implanted into the abdomen. The catheter 
is used to ?ll and drain the peritoneal cavity. Once the 
catheter is installed, the only equipment necessary for peri 
toneal dialysis is an IV pole to hang the solution bags as the 
solution is fed into the peritoneal cavity, miscellaneous 
tubing and valves, and something to Warm the solution 
before use. Reliable patients can be taught to perform all 
steps required for peritoneal dialysis in the privacy of their 
oWn home eliminating the need for frequent clinic visits. 
While peritoneal dialysis requires ?uid changes several 
times a day, each change can be accomplished in a bedroom 
instead of a medical clinic. This gives patients increased 
control over their lives. 

Peritoneal dialysis solution generally comes in heavy duty 
2 liter bags of various strengths. The patients performs a 
variety of measurements to determine hoW Well impurities 
are being eliminated and uses different solution strengths 
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2 
depending on the results. The solutions generally come in 
three strengths and those With higher salinity pull more 
impurities out of the body. Typically patients must change 
?uid 4 or more times a day and they may use tWo or three 
different strengths in the same day. 

Peritoneal dialysis solution must be Warmed to approxi 
mately body temperature before it is fed into the peritoneal 
cavity. Solution that is signi?cantly cooler than body tem 
perature Will chill the body, cause cramps and be uncom 
fortable. Solution that is too hot Will also be uncomfortable 
and may be haZardous. Therefore, there is a need for a device 
that can consistently Warm a dialysis solution bag to a 
comfortable temperature for use in the peritoneal dialysis 
solution process. 
The peritoneal dialysis solution should not be Warmed too 

quickly or it can lead to nitrogen ?xation, popularly knoWn 
as the bends. The dialysis solution has a certain amount of 
air dissolved in it. When the solution is Warmed, it is less 
able to hold the air and so the solution becomes super 
saturated. If the solution Were alloWed to remain at the 
Warmed temperature for an extended period, some of the air 
Would sloWly Work its Way to the surface until the solution/ 
air mixture reached equilibrium. HoWever, When the solu 
tion is rapidly Warmed, it is supersaturated With the air. 
When the freshly Warmed solution is fed into the body, it 
passes through an IV tube and nucleation occurs creating 
tiny bubbles. These tiny gas bubbles are pulled into the 
peritoneal cavity along With the solution. These bubbles can 
then travel throughout the body leading to nitrogen ?xation. 
Patients’ sensitivity to this problem varies, but in some 
patients it creates a painful condition especially in sensitive 
joints. To prevent the formation of bubbles, the solution 
must be Warmed sloWly enough to alloW some of the 
dissolved air to move out of the solution thereby establishing 
a neW equilibrium at the Warmed temperature. Therefore, 
there is a need for a device that can sloWly and steadily Warm 
peritoneal dialysis solution so that the formation of tiny 
bubbles is prevented. 

While the peritoneal dialysis process is a signi?cant 
improvement over hemo dialysis, it remains time consuming 
and greatly impacts the quality of life of a patient. Apatient 
must test themselves several times a day, choose a proper 
solution bag, Warm the bag sloWly to a comfortable tem 
perature being careful not to over or under heat it, drain the 
old solution out of the cavity, and feed the fresh solution into 
the cavity. There is a need to make the Warming process 
more convenient. Warming a solution bag four or more times 
a day consumes a lot of time and its repetitive nature is 
tiring. The patient must interrupt Whatever they are doing at 
the time for long enough to accomplish all steps of the 
process. It Would be most convenient if solution bags could 
be kept Warm and ready for use, especially if bags of each 
solution strength could be kept Warm. Then, the patient 
could skip the Warming process and proceed immediately to 
the drain and re?ll process. Therefore, there is a need for a 
device that Will store a plurality of peritoneal dialysis 
solution bags at a ready for use temperature. 

Since the peritoneal dialysis process is typically per 
formed in the home, any device used for Warming the 
solution must be suited for the home environment. This 
requires that the device not be overly bulky. Also, most 
people Would rather not make their bedroom look like a 
doctor’s of?ce or a hospital room so a Warming device for 
home use preferably should not look like medical equip 
ment. The use of stainless steel, electronic readouts, and 
lights should be minimiZed. Also, a Warming device for the 
home should not be complex, dif?cult to use, or require daily 
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maintenance or cleaning. Therefore, there is a need for a 
peritoneal dialysis solution Warming device for use in the 
home that blends in With the home environment, is not 
overly bulky, is easy to use, and does not require mainte 
nance. 

There are a variety of devices Which Warm solution but all 
fall short of meeting all of the needs of patients of peritoneal 
dialysis. Many attempts at ?uid Warming are aimed at 
hospital or clinic use and require the removal of the ?uid 
from the container. This introduces a risk of introducing 
contamination into the ?uid and makes the device using this 
approach unnecessarily complex and difficult to use. Many 
of these approaches require bulky, compleX devices such as 
a pump to remove the ?uid from the container it Was stored 
in. Once the ?uid is removed, it is generally eXposed to a 
heating device of some type and then returned to a separate 
storage container. All parts of the device must be kept sterile 
if the ?uid is to remain uncontaminated. This necessitates 
laborious cleaning procedures and the use of expensive, 
easily cleanable materials such as stainless steel. U.S. pat 
ents disclosing systems requiring the removal of solution 
from its container before heating include: US. Pat. No. 
4,293,762 to OgaWa; US. Pat. No. 4,309,592 to Le Boeuf; 
US. Pat. No. 4,464,563 to JeWett; US. Pat. No. 4,678,460 
to Rosner; US. Pat. No. 4,707,587 to Greenblatt; US. Pat. 
No. 4,844,074 to KurucZ; and US. Pat. No. 4,906,816 to van 
Leerdam. 

There are also several US. patents directed to Warming 
devices that do not require removal of a ?uid from its 
container. HoWever, each device lacks several features of the 
present invention. US. Pat. No. 4,934,336 to White is 
directed to an apparatus and method for the Warming of 
intravenous equipment consisting of an insulated Wrap mate 
rial having a removable and reusable heat pack. This refer 
ence completely lacks the structure of the present invention 
and fails to provide for a temperature controller that controls 
the heat output of a heating device in a cabinet such that the 
temperature in the cabinet is regulated. The heat source in 
White is a heat pack that is placed in a Wrap With the 
intravenous equipment. The temperature of the solution Will 
vary depending on the energy in the heat pack and tempera 
ture Will not be maintained for long periods. The White 
device is also capacity limited and intended only for portable 
use. 

US. Pat. No. 4,874,033 to Chatelain et al. and US. Pat. 
No. 4,801,777 to Auerbach are directed to blood product 
heating methods and apparatuses. Both require the blood 
products to be submerged in a heated Water bath. The present 
invention is not directed to heating blood products and does 
not require submersion of the ?uid containers in a bath of 
Water. The use of Water makes these devices unsuitable for 
the home since they require access to a Water source and 
drain. The present invention can be used in a bedroom Where 
Water is not readily available. The present invention is also 
signi?cantly more convenient since the ?uid ?lled contain 
ers do not have to be dried before use and the Warming 
device does not have to be ?lled With Water. 

US. Pat. No. 4,657,004 to Coffey discloses a mobile 
livestock intensive care unit having a temperature controlled 
?uid/medicine cabinet. This cabinet lacks the speci?c struc 
ture of the present invention, is not suited to use in the home, 
is not designed to sloWly Warm solution, is generally vertical 
rather than generally horiZontal, and is not aimed at perito 
neal dialysis solution. 
US. Pat. No. 5,183,994 to BoWles is directed to a heated 

drug boX. The boX relies primarily on thermal conduction 
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4 
and lacks the structure of the present invention. It is not 
designed to sloWly Warm solution and maintain the tem 
perature. Rather it is directed to preventing the temperature 
of medicines carried outdoors in cold temperatures from 
dropping to a temperature that makes Working With the 
medicines impossible or impractical. The boX is not directed 
to peritoneal dialysis solution Warming and is not large 
enough to store a plurality of solution bags. The reference 
also is not suited for use in the home. 

US. Pat. No. 5,282,264 is directed to an apparatus for 
thaWing and Warming froZen ?uids by the circulation of 
heated air. The reference lacks the structure of the present 
invention, is bulky, requires a circulation fan, and is 
designed for thaWing froZen ?uids rather than maintaining 
the temperature of ready to use solution. 

US. Pat. No. 5,408,576 to Bishop is directed to an IV 
?uid Warmer for use in an operating room. A plurality of 
bags are dropped through a door in the top of the generally 
vertical cabinet Where they contact a heating element 
mounted on a side Wall. Warmed bags are sequentially 
dispensed from an opening in the side of the unit near its 
bottom. The reference relies on thermal conduction, pro 
vides access only to the bottom-most solution bag, lacks 
insulation, and is designed to rapidly Warm solution rather 
than to do so sloWly. Providing access only to one solution 
bag at a time prevents the unit from being used to Warm a 
variety of solution strengths. The reference is aimed at 
operating rooms and therefore is not Well suited to home use. 
It also lacks the speci?c structure of the present invention. 
While solution manufactures recommend against it, many 

patients Warm the solution bags in the microWave. This 
presents tWo problems. The temperature of the solution bag 
is difficult to control. Cooking time Will be highly dependent 
on the starting temperature of the solution bag. It is also 
dif?cult for a patient to determine the eXact temperature of 
the bag and consequently they may inadvertently over or 
under cook the solution. The second problem is that bubble 
formation is especially prevalent With microWaving because 
a microWave heats unevenly. The solution Will be Warmed 
much faster Where the microWave energy is concentrated 
than Where it is not. 

SUMMARY OF THE INVENTION 

The present invention is directed to a Warmer for ?uid 
?lled containers. The Warmer includes a cabinet With an 
interior chamber faced With an opening Which communi 
cates With the interior chamber. The interior chamber is 
de?ned by an inner surface that has a top and a bottom. The 
cabinet on the eXterior surface Which is separated from the 
inner surface of the interior chamber by an insulating inner 
layer. The interior chamber is designed to receive and store 
multiple ?uid ?lled containers. The door is provided for 
covering the access opening in the face of the cabinet. The 
heating device is located in the interior chamber and is 
designed to alter the interior air temperature of the chamber. 
A normal energy distributor is also located in the interior 
chamber and distributes thermal energy from the heating 
device. A temperature sensor is located in the interior 
chamber and in communication With the temperature control 
device Which controls heating devices that the interior air 
temperature in the interior chamber is maintained at a 
generally consist temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cut-aWay perspective vieW of a preferred 
embodiment of the present invention; 
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FIG. 2 is a section vieW taken along lines 2—2 of FIG. 1; 
FIG. 3 is a sectional vieW taken along lines 3—3 of FIG. 

1; 
FIG. 4 is a schematic for the preferred embodiment of the 

present invention. 

DETAILED DESCRIPTION 

Referring to FIGS. 1 through 3, a preferred embodiment 
of a Warmer 10 for ?uid ?lled containers 16 is shoWn. The 
Warmer 10 comprises a generally horiZontal, rectangular 
parallelepiped (box shaped) cabinet 12 supported by four 
legs 14. The cabinet 12 has a generally horiZontal top 20 and 
bottom 22 interconnected by tWo generally vertical sides, 24 
and 26, and a generally vertical back 28 and front 30. The 
cabinet 12 de?nes an interior area Which is divided into a 
?rst interior chamber 40 and a second interior chamber 42 by 
a dividing Wall 44. The front 30 of the cabinet 12 includes 
an access opening 32 de?ned therein for accessing the ?rst 
interior chamber 40. A door 46 is supported on the front 30 
of the cabinet 12 by hinges 50 so that the door 46 can sWing 
betWeen a ?rst position Where the door 46 substantially 
covers the access opening 32 and a second position Where 
the access opening 32 is uncovered. Alternatively, the door 
46 may be located on a different side of the cabinet 12 or 
may form part or all of the horiZontal top 20 so that the top 
of the cabinet 12 may be opened providing access to the 
interior chamber 40. 

The ?rst interior chamber 40 has a bottom 41 and is 
con?gured to store a plurality of ?uid ?lled containers 16 
such as one liter saline bags on a horiZontal rack 52 (shoWn 
With a portion cut aWay). Preferably, the rack 52 supports 
four to siX saline bags (4 shoWn). The rack 52 is similar to 
an oven rack and comprises a plurality of parallel metal bars 
Within a surrounding metal frame. The rack 52 is supported 
above the bottom 41 of the chamber 40 on tWo horiZontal 
rails 54 and can be slid on the rails 54 into and out of the 
access opening 32 When the door 46 is open. Alternatively, 
the rack 54 can be supported by support blocks 55 as shoWn 
in FIG. 3. Preferably, the rack 52 is positioned betWeen 1 and 
3 inches above the bottom 41 of the ?rst interior chamber 40 
so as to leave an air space beloW the rack 52. Sliding the rack 
52 partially out through the access opening 32 alloWs 
improved access to the rack 52 for adding or removing ?uid 
?lled containers 16. Astop (not shoWn) prevents the rack 52 
from being accidentally pulled out too far. 
A copper sheet 60 is located adjacent and parallel to the 

bottom 41 of the ?rst interior chamber 40 and covers 
substantially all of the bottom 41 of the chamber 40. A 
heating element 56 is disposed in the ?rst interior chamber 
40 above the copper sheet 60 and beloW the rack 52. The 
heating element 56 illustrated in the ?gures is similar to the 
heating elements used in home ovens. This type of heating 
element Works Well for this application, but it has been 
found that the use of ?eXible electrical resistive heating 
elements is more preferred. The type of heating element 56 
Which Works particularly Well is a silicone rubber resistive 
heating strip. These strips are Water resistant and have loW 
Watt densities. LoW Watt density is desirable as the Wooden 
bottom 41 of the interior chamber 40 should remain beloW 
a temperature of 150° Fahrenheit. The use of loW Watt 
density heaters reduces the likelihood of hot spots or damage 
to the Wood bottom 41. In one embodiment of the present 
invention, tWo 150 Watt silicone rubber electric resistance 
heat strips are used in series giving a total Wattage output of 
approximately 75 Watts. 

The copper sheet 60 serves multiple functions. First, the 
copper sheet 60 prevents heat from the heating element 56 
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6 
from overheating the bottom 41 of the ?rst chamber 40. As 
heat is radiated and conducted from the heating element 56, 
the copper sheet 60 distributes the heat aWay from the 
element 56 thereby preventing an over concentration of heat 
immediately beloW the element 56. This distribution of heat 
serves the copper sheet’s second function; evenly distribut 
ing thermal energy from the heating element 56. It is an 
important feature of the Warmer 10 that ?uid ?lled contain 
ers 16 are sloWly and evenly Warmed. By distributing heat 
aWay from the heating element 56, the copper sheet 60 
encourages an even distribution of heat in the ?rst interior 
chamber 40. The third function of the copper sheet is to 
capture liquid spills. The ?uid ?lled containers 16 typically 
Warmed are very tough and therefore it is unlikely that one 
Would be pierced or ruptured. HoWever, to provide for all 
contingencies, the edges of the copper sheet 60 are prefer 
ably turned up into a peripheral lip 61 so that the sheet 60 
forms a pan for capturing liquid. A drain (not shoWn) is 
optionally provided in the sheet 60 and bottom 41 for 
draining spilled liquid out of the ?rst interior chamber 40. 

While the use of a copper sheet 60 is preferred, other 
materials may also be used. A primary criterion is that the 
material used must have a high thermal conductivity. In its 
broadest sense, the copper sheet 60 serves as a thermal 
energy distributor and therefore must have a high thermal 
conductivity to adequately distribute heat from the heating 
element 56. Copper has a thermal conductivity of approxi 
mately 400 Watts/meter-degree Kelvin. Other materials With 
high thermal conductivity include pure aluminum With a 
thermal conductivity of 237 Watts/meter-degree Kelvin 
When measured at 300 degrees Kelvin, and many aluminum 
alloys With thermal conductivities above 150 Watts per 
meter-degree Kelvin. The use of copper is advantageous 
because of its high thermal conductivity, relatively loW cost, 
and easy Workability. It Will be clear to one of skill in the art 
that other materials, as Well as other designs of thermal 
distributors, may be used to serve the same function as the 
copper sheet. For eXample, a copper sheet could be posi 
tioned above the heating element 56 or heat pipes could be 
used to distribute the thermal energy. Afan could be used to 
evenly distribute thermal energy but it is preferred to avoid 
moving parts. 
As shoWn, the ?rst interior chamber 40 is generally 

horiZontal With a height signi?cantly smaller than its Width. 
This shape is more than an aesthetic choice. By minimiZing 
the height of the ?rst interior chamber 40, the temperature 
variance Within the chamber is reduced. Since heat rises, a 
generally vertical chamber or a tall chamber Would be 
Warmer near its top than near its bottom. MinimiZing the 
height of the chamber 40 helps achieve the goal of main 
taining each of the ?uid ?lled containers 16 at the same 
temperature. 

Spacing the rack 52 from the heating element 56 also 
helps to achieve a design goal of the Warmer 10. By spacing 
the heating element 56 from the rack 52, and the ?uid ?lled 
containers 16, Warming of the containers 16 is accomplished 
primarily by convection. The heating element 56 Warms the 
air in the ?rst interior chamber 40 and the air, in turn, Warms 
the containers 16. This process is necessarily sloW, Which in 
this application is desirable. The containers 16 are sloWly 
Warmed to the desired temperature. The use of a loW Wattage 
heating element 56 also limits hoW fast the containers can be 
Warmed. 

The ?rst interior chamber 40 is separated from the top 20, 
bottom 22, side 26, and second interior chamber 42 by a 
layer of insulation 64 for minimiZing the loss of heat from 
the chamber 40. The door 46 is preferably also insulated. 
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The insulation is preferably foam but many types of insu 
lation could be used as should be readily apparent to those 
of skill in the art. 

It is also preferred that the exterior of the cabinet 12 and 
the inner surface of the ?rst interior chamber 40 are Wood. 
The Warmer 10 is designed to look like furniture. Since 
peritoneal dialysis is often performed in the home, the 
Warmer 10 is designed to blend With typical home furnish 
ings. Many patients Would rather not be reminded that they 
are dependent on medical equipment. The design of the 
Warmer 10 avoids the look of medical equipment to help 
make the room Where the Warmer 10 is located more 
comfortable. 

Referring noW to all of the Figures but especially to FIG. 
4, the heating and control system are shoWn. A primary 
temperature controller 70 is mounted in the second interior 
chamber 42. The primary controller 70 adjustably controls 
the temperature in the ?rst interior chamber 40. The primary 
controller 70 is preferably an integrated unit With an adjust 
ment knob or buttons and a temperature readout built in. 
This is the con?guration shoWn in FIG. 4. In FIGS. 1 
through 3, an alternative embodiment is shoWn Where a 
temperature control knob 72 and a temperature readout unit 
74 are discrete units and attached to the primary controller 
70 by Wires. Many versions of temperature controllers are 
available Which can be used in the present invention. 
HoWever, it is preferred that the temperature control 70 be 
capable of very precisely controlling the temperature in the 
?rst interior chamber 40. It is most preferred that the 
temperature not be alloWed to ?uctuate more than 1° Fahr 
enheit under normal conditions With the door 46 closed and 
the liquid containers 16 at equilibrium. 

Referring noW to FIG. 4, a main sWitch 76 is positioned 
betWeen the primary controller 70 and a plug 78 designed to 
be inserted into a Wall socket (not shoWn). The main sWitch 
76 Will normally be left in the on position so that poWer 
?oWs to the controller 70 and the ?uid ?lled containers 16 
are maintained at an ideal temperature. A fuse block 80 is 
positioned betWeen the main sWitch 76 and the plug 80. The 
fuse block 80 can be any of a variety of available safely 
sWitches. It interrupts the How of poWer if an electrical 
overload occurs. A temperature sensor 82 is Wired to the 
primary temperature controller 70 and passes through the 
dividing Wall 44 and into the ?rst interior chamber 40. The 
temperature sensor 82 is preferably a three Wire RTD Which 
is capable of very precisely measuring temperature. The 
primary temperature controller 70 uses the signal from the 
thermocouple 82 to determine the temperature in the ?rst 
interior chamber 40. The heating element 56, Which is 
located adjacent the copper sheet 60 in the ?rst interior 
chamber 40, is also Wired to the primary temperature con 
troller 70. In the embodiments of the present invention using 
the more preferred ?exible electric resistant heating 
elements, the entire element is disposed Within the interior 
chamber 40 and Wires pass from the heating element through 
the dividing Wall 44 to the primary temperature controller 
70. The primary temperature controller 70 provides poWer to 
the heating element 56 as needed to precisely control the 
temperature in the ?rst interior chamber 40. A safety con 
troller 84 is Wired betWeen the primary temperature con 
troller 70 and the heating element 56. The safety controller 
84 includes a body portion 86 Which is mounted in the 
second interior chamber 42 and a temperature sensing 
portion 88 Which passes through the dividing Wall 44 and 
into the ?rst interior chamber 40. The safety controller 84 is 
a mechanical device Which interrupts poWer to the heating 
element 56 if the temperature in the ?rst interior chamber 40, 
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as sensed by the temperature sensing portion 88, exceeds a 
predetermined temperature. The safety controller 84 pre 
vents excessive temperatures in the ?rst interior chamber 
even if the primary controller 70 fails or is inadvertently set 
too high. 
When a peritoneal dialysis patient ?rst uses the Warmer 

10, he or she Will place a plurality of saline bags 16 of 
various strengths on the tray 52 and turn the main sWitch 76 
on. The patient Will set the temperature control knob 72 for 
approximately body temperature. Different patients Will 
prefer slightly different temperatures so the patient may need 
to readjust the knob 72 as they come to knoW their prefer 
ences. The Warmer 10 Will preferably require a period of 2 
or more hours to Warm the saline bags 16 to body tempera 
ture. The temperature readout unit 74 Will display the 
temperature in the ?rst interior chamber 40. After the saline 
bags 16 have reached the required temperature, they Will 
stabiliZe and be maintained at the temperature until needed. 
When the patient requires a saline bag 16, he or she Will 
choose the desired strength and remove the bag 16 from the 
Warmer 10 through the door 46. The patient may either place 
another cold saline bag 16 in place of the Warmed bag they 
removed, or may Wait and replace several bags at once. The 
capacity of the Warmer 10 alloWs most patients to re?ll the 
Warmer 10 just once per day. While the Warmer 10 Warms 
the bags 16 sloWly to prevent bubble formation, the Warming 
rate is preferably suf?cient to Warm several bags to body 
temperature in tWo to three hours. Since most patients 
require only 4 bags per day, the period betWeen bags should 
be greater than the period required to Warm a neW cold bag. 
Therefore, the patient is assured that all bags 16 in the 
Warmer 10 are ready for use after a passage of only tWo to 
three hours. 

I claim: 
1. A Warmer for ?uid ?lled containers, said Warmer 

comprising: 
a cabinet having an interior chamber de?ned therein and 

a ?rst face With an access opening de?ned therein, said 
access opening communicating With said interior 
chamber, said interior chamber being de?ned by an 
inner surface and having a top and a bottom, said 
cabinet further having an exterior surface separated 
from said inner surface by an insulating inner layer, 
said interior chamber being con?gured to receive and 
store a plurality of ?uid ?lled containers and having an 
interior air temperature associated thereWith; 

a door pivotally supported by said cabinet and having a 
?rst position in Which said door substantially covers 
said access opening and a second position in Which said 
door substantially uncovers said access opening, 

a rack supported in said interior chamber for supporting 
the ?uid ?lled containers, said rack spaced from said 
top and said bottom of said chamber; 

a heating device disposed in said interior chamber for 
altering the interior air temperature thereof; 

a thermal energy distributor disposed in said interior 
chamber for distributing thermal energy from said 
heating device, said thermal energy distributor com 
prising a sheet of material having a thermal conduc 
tivity greater than 150 Watts/meter-degree Kelvin, said 
sheet of material disposed adjacent said bottom of said 
interior chamber and covering substantially all of said 
bottom of said interior chamber, said sheet further 
comprising a peripheral lip so that said sheet also 
de?nes a catch tray; 

a temperature sensor disposed in said interior chamber for 
sensing the interior air temperature; and 
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a temperature control device in communication With said 
sensor and said heating device, said control device 
operative to control said heating device such that the 
interior air temperature is maintained at a generally 
constant temperature. 

2. The Warmer according to claim 1, Wherein the thermal 
conductivity of said sheet of material is greater than 200 
Watts/meter-degree Kelvin. 

3. The Warmer according to claim 1, Wherein the thermal 
conductivity of said sheet of material is greater than 300 
Watts/meter-degree Kelvin. 

4. The Warmer according to claim 1, Wherein said sheet of 
material is a copper sheet. 

5. The Warmer according to claim 4, Wherein said copper 
sheet is disposed adjacent said heating device. 

6. The Warmer according to claim 4, Wherein said heating 
device is disposed adjacent said bottom of said interior 
chamber and said copper sheet is disposed betWeen said 
heating device and said bottom. 

7. The Warmer according to claim 1, Wherein said heating 
device comprises an electrical resistance heating element. 

8. The Warmer according to claim 7, Wherein said heating 
element has a poWer consumption of less than 150 Watts. 

9. The Warmer according to claim 7, Wherein said heating 
element has a poWer consumption of less than 100 Watts. 

10. The Warmer according to claim 1, Wherein said 
exterior surface of said cabinet is Wood. 

11. The Warmer according to claim 1, Wherein said inner 
surface is Wood. 

12. The Warmer according to claim 1, Wherein said door 
has a Wood interior surface and a Wood exterior surface 
separated by an insulating inner layer. 

13. The Warmer according to claim 1, Wherein said 
interior chamber has a Width and a height associated 
thereWith, said Width being at least 2 times said height. 

14. The Warmer according to claim 1, Wherein said 
temperature control device is adjustable. 

15. The Warmer according to claim 1, further comprising 
a secondary temperature controller connected betWeen said 
temperature control device and said heating device and 
operative to interrupt the communication betWeen said tem 
perature control device and said heating device When said 
interior air temperature eXceeds a predetermined tempera 
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10 
ture thereby preventing said interior temperature from reach 
ing a predetermined dangerous temperature level. 

16. A Warmer for ?uid ?lled containers, said Warmer 
comprising: 

a cabinet having an interior chamber de?ned therein and 
a ?rst face With an access opening de?ned therein, said 
access opening communicating With said interior 
chamber, said interior chamber being de?ned by a 
Wood interior surface and having a top and a bottom, 
said cabinet further having a Wood eXterior surface 
separated from said interior surface by an insulating 
inner layer, said interior chamber being con?gured to 
receive and store a plurality of ?uid ?lled containers, 
said chamber having an interior air temperature asso 
ciated thereWith; 

a door pivotally supported by said cabinet and having a 
?rst position in Which said door substantially covers 
said access opening and a second position in Which said 
door is positioned aWay from said access opening, said 
door having a Wood interior surface and a Wood eXte 
rior surface separated by an insulating inner layer; 

a rack supported Within said interior chamber for sup 
porting the ?uid ?lled containers, said rack spaced from 
said top and said bottom of said chamber; 

an electrical resistance heating element disposed adjacent 
said bottom of said interior chamber for altering the 
interior air temperature; 

a thermal energy distributor disposed in said interior 
chamber for distributing thermal energy from said 
heating device, said thermal energy distributor com 
prising a sheet disposed adjacent and parallel to said 
bottom of said interior chamber betWeen said bottom 
and said heating device; 

a temperature sensor disposed in said chamber for sensing 
the interior air temperature; and 

an adjustable temperature control device in communica 
tion With said sensor and said heating device and 
operative to control said heating device such that the 
interior air temperature is maintained at a generally 
constant temperature. 

* * * * * 
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